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Current programs and policies on forest management in the Philippines are biased towards the 
promotion of small-scale forestry. However, the scaling-up of smallholder forestry is hampered by 
the limited availability of planting materials and the low quality of planting stock. A study of the 
operational effectiveness of the forest nursery sector in the province of Leyte reveals that the 
operation of the nursery industry is not well-organized. The support provided by assisting agencies 
failed to promote the sustainability of smallholder nurseries. While a decentralized nursery 
management is widely perceived as the best alternative for reaching smallholders with planting 
stock, transferring the seedling production to smallholder nurseries needs strong collaboration with 
and support from the government nursery group. It is imperative for the government nursery group 
to refine its production objectives, operation schemes, types of assistance extended to 
smallholders and the means of extending the support to make it attuned to the needs and 
constraints of the smallholder nursery group. 
 
 
INTRODUCTION 
 
The limited availability of planting materials is among the major constraints in scaling-up 
smallholder forestry in many tropical countries, including the Philippines (Cooper and Denning 
1999, Gunasena and Roshetko 2000, Herbohn et al. 2001, Mangaoang 2002, Noordwijk et al. 2003, 
Evans and Turnbull 2004). In this context the availability of planting material implies the access of 
smallholders to a wide range of tree species with a broad genetic base, and having a sufficient 
quantity of seedlings of preferred species. In general, smallholder tree farmers in the Philippines 
are left with limited options of what species to plant and the absence of a wider species base which 
often results in the planting of trees outside their ecological range (Herbohn et al. 2001, Lapis et 
al. 2001). 
Most of the seedlings used in smallholder tree plantings in the province of Leyte come from the 
three major groups of nurseries − those that are managed by private individual operators, 
community organizations and government agencies (Emtage 2004). Individual and communal 
nurseries are collectively termed as smallholder nurseries. The government’s central nurseries 
produce seedlings for free distribution to landholders to encourage private individuals or 
community groups to plant trees. However, instead of obtaining free seedlings from government 
nurseries, the majority of smallholders produce their own planting stock, thus giving rise to 
individually-managed small-scale nurseries. Communal nurseries are also established as a result of 
the shift in government forest management from a traditional forestry system to a decentralized 
scheme. Ironically, in spite of the seedling production activities of the government and private 
sectors the availability of planting materials and the low quality of planting stock poses a major 
impediment in the intensification and diversification of smallholder forestry in Leyte Province 
(Singzon 1993, Emtage 2004).  
This paper presents results of research conducted to evaluate the operational effectiveness of 
the private (individual and community-managed) and government nursery groups of Leyte Province 
in providing planting stock to smallholder tree farmers. The term ‘effectiveness’ in this context is 
used to denote a nursery operation that is sustainable, with seedlings of high physical and genetic 
quality and with species availability that meets the demand of smallholder tree farmers. Nursery 
operation activities including species selection, types of germplasm used and their sources, are 
described. The quality and species diversity of seedlings are assessed and the factors affecting the 
sustainability of the nursery operation are discussed. 
 
DATA COLLECTION AND ANALYSIS 
 
The methodology adopted in this research cuts across qualitative and quantitative approaches. 
Quantitative methods including the measurement of seedling quality and calculation of descriptive 
statistics (particularly means, frequency distributions, χ2 and ANOVA tests) were carried out to 
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support the qualitative insights. Qualitative data were collected through in-depth personal 
interviews, nursery survey and observation, gathering of secondary data from archives and 
conducting focus group discussions. 
The respondents of the study included the population of smallholder nursery operators and 
managers of government central nurseries in Leyte Province in the Philippines. The respondents 
were identified following the snowball selection approach. Information about the small-scale 
nursery operators was gathered from personnel of the DENR, DA and Local Government Units. 
Communities with existing tree planting activities and established tree farms were also visited 
based on the notion that nurseries were likely to be found in the area or that people involved in the 
activity would know others who were producing planting stock. After some of the smallholder 
nursery operators were identified, they were visited and asked whether they knew of other 
smallholder nurseries in Leyte Province. 
Primary data were collected through personal interviews of nursery operators using a semi-
structured questionnaire and through observation of the nursery set-up and production practices of 
the seedling nurseries. Destructive sampling of randomly selected seedlings was carried out to 
assess the seedling quality using the parameters outlined by Jaenicke (1999), including root-shoot 
ratio, sturdiness quotient and root form. Secondary data were solicited from records of nursery 
operators and offices of supporting agencies including the Department of Environment and Natural 
Resources (DENR), Department of Agriculture (DA) and the Philippine National Oil Company (PNOC). 
Interviews with key personnel from relevant government agencies were conducted to collect 
information pertaining to agency programs and implementation schemes that support the 
promotion of smallholder forestry in Leyte Province. Focus group discussions attended by selected 
respondents from both smallholder and government nursery sectors and representatives from 
relevant government agencies were conducted in four municipalities in Leyte Province following 
the survey of nursery operators.  
The survey data were processed and analyzed using the SPSS statistical program. Univariate 
descriptive statistics including case summaries and frequency distributions were extracted to 
provide a quantitative summary of the random variables observed in the survey data. Multivariate 
analyses using Chi-square tests and ANOVA were also performed to examine the important 
relationships among variables within the population. 
 
DESCRIPTION OF THE NURSERY GROUPS  
 
The number of respondents from each nursery category is reported in Table 1. A total of 74 
nursery operators in 24 municipalities were identified and interviewed. There were more 
individually operated nurseries than nurseries managed by community organizations, indicating that 
many individuals were raising planting stock by themselves and were not involved in a communal 
seedling production scheme.  
 
Table 1. Types and counts of nursery groups included in the survey 
 
Nursery type Count in the sample 
Individual 37 
Communal 22 
Government 15 
Total 74 
 
Individual nurseries were managed by farmers with the help of their family members. The 
planting stock was raised mainly for their own use but seedlings were often also sold to other 
farmers, private companies and sometimes to government agencies. The nursery structure was 
basically temporary in nature, usually using tree branches or bamboo poles with coconut leaves as 
shade material. Individual nurseries were generally established next to the operator’s house for 
ease of maintenance and as security against pilfering and stray animals. 
The communal nurseries investigated in the study were all project-initiated and the people were 
organised by a supporting agency to act as partners in implementing particular rural development 
projects. Seedlings were raised for communal planting, distribution to members of the organisation 
for individual planting and in a few cases to sell to buyers outside the community. The nurseries 
were often located centrally within the community for easy access for all members. In some cases, 
these were situated close to the communal planting site (though perhaps far from the barangay) to 
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facilitate the transportation of seedlings during out-planting. The nursery structure was semi-
permanent to permanent in nature. As well as housing planting stock, several nurseries functioned 
as venues for meetings with extension agents, training activities and social gatherings of 
organisation members. 
Government nurseries included in the study are those established and managed by the DENR, DA, 
PNOC and Leyte State University (LSU). Almost all government nurseries (86.6%) included in the 
survey were producing seedlings primarily for free distribution to smallholder tree farmers. A few 
were raising seedlings primarily for agency use but all have extended free seedlings to 
smallholders. Government nurseries are generally well-designed, with better nursery facilities and 
the construction is mostly of a permanent structure.  
 
SOURCES OF NURSERY PRODUCTION INPUTS FOR EACH NURSERY GROUP 
 
Being independently operated, all inputs in terms of capital (financial and material) and 
technical were mostly supplied by operators of the individual nursery group. About 57% of the 
private individual nurseries did not receive any assistance from supporting agencies (Table 2). A 
few operators had been given tangible inputs including seeds, wildlings and potting bags by the 
government during attendance at training programs.  
Since all of the communal nurseries included in the study were project-initiated, they all had 
access to some tangible inputs such as funds for carrying out the nursery operation, nursery 
materials and even nursery infrastructure. The labour was usually supplied by the members of the 
organisation, but in most cases it was paid for from the project fund or else from the sale of 
planting materials. Soft inputs including technical advice were readily available from supporting 
agencies. 
 
Table 2. Frequency of assistance nursery operators received from supporting agencies 
 
Individual nursery (n = 37) Communal nursery (n = 22) Received assistance 
 Frequency Relative frequency Frequency Relative 
frequency 
Yes 16 43 22 100 
No 21 57 0 0 
Total 37 100.0 22 100 
 
All offices of the DENR were producing seedlings of timber trees while only some of the DA-LGUs 
were found to have produced seedlings of forest trees. Both nurseries of PNOC and LSU were 
permanently producing planting stock. Being part of the program of the agency, government 
nurseries have an annual budget for nursery seedling production. However, the austerity of the 
national budget has brought about a dramatic reduction of appropriations to various development 
projects of several government agencies. On the seedling production side, this became apparent in 
the reduction of seedling production volume. Records from the DENR show that the quantity of 
seedlings produced by the Region 8 office has fallen from 424,000 in 1999 to just 53,400 in 2004 
(DENR 2005). 
 
CONSIDERATIONS IN SPECIES SELECTION  
 
The availability of germplasm was identified as a bottleneck in species selection in the 
smallholder nursery group. Although the growth performance and timber quality of the species 
were major considerations for survey respondents, germplasm availability was the key determining 
factor why a particular species was raised in the smallholder nursery (Table 3). A study by Emtage 
(2004) revealed that provision of timber for home construction was the primary reason for 
smallholders in Leyte to plant trees. Accordingly, smallholders give serious consideration to the 
timber quality of the species. This observation signifies that farmers were particular about the 
species of trees that they wanted to raise; hence, if given a wider option of available germplasm, it 
is likely that they would select those species that fit with their interest and production objectives. 
Being project-initiated, species raised in communal nurseries was largely influenced by the 
recommendation, demand and the species supplied by supporting agencies. As species selection 
was not solely their own decision, the communal nursery operators gave little consideration to 
factors such as the growth characteristics of the species and timber quality. 
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Table 3. Basis for nursery groups in deciding the species to raise  
 
Number of times mentioned Basis for choice 
Individual 
(n = 37) 
   Communal  
     (n = 22) 
Government    
(n = 15) 
Availability of germplasm 27 11 14 
Demand of planting stock 13 2 9 
High timber quality (for construction) 19 2 6 
Growth characteristic of the species 14 5  
Suitability to the planting site 7  2 
Identified by the supporting agency  13 2 
Saleability of timber            1  
 
The selection of species in government nurseries was based on two major considerations, namely 
availability of germplasm and demand for the planting stock. For the DENR, another consideration 
was the requirement imposed by funding agencies. Funds used in reforestation efforts of this 
agency were borrowed from funding agencies including the Asian Development Bank (ADB) and 
Overseas Economic and Cooperation Fund (OECF). A condition of the loan agreement was that the 
DENR should raise and distribute fast-growing species to realize early returns from the trees, thus 
reducing the amount of loan interest. Other criteria were growth characteristics of the species, 
timber quality, and suitability to the planting site. The suitability to the planting site became a 
consideration in seedling production for use within the agency. 
The three exotic species of S. macrophylla, G. arborea and A. mangium were the most commonly 
raised species in all nursery categories (Table 4). Many of the supporting agencies were promoting 
these particular species. These species were largely introduced during the nationwide government-
initiated reforestation projects and are now commonly found planted along the roads, on school 
grounds, in municipal parks, around homesteads and on tree farms. The wide distribution of these 
species provides the operators easy access to germplasm.  
 
Table 4. Most commonly raised species in each nursery group 
 
Proportion of respondents (%) Scientific name Common name 
Individual  
(n = 37) 
Communal  
(n = 22) 
Government 
(n = 15) 
Swietenia macrophylla Mahogany 67.6 72.3 100 
Gmelina arborea Gmelina 78.4 31.8 86.7 
Acacia mangium Mangium 37.8 50.0 46.7 
Pterocarpus indicus Narra 24.3 45.6 73.3 
Shorea contorta White lauan 8.1 40.9  
Eucalyptus deglupta Bagras 13.5 18.2  
Vitex parviflora Molave 10.8 22.7  
 
The selection of tree species based on the abundance of germplasm resulted in the production of 
seedlings in government nurseries that were also commonly raised in smallholder nurseries. S. 
macrophylla, G. arborea and P. indicus dominated the seedlings raised in government nurseries. 
Although demand of planting stock was identified as one of the prime considerations in the 
selection of seedlings to produce, it appears that the government nurseries failed to propagate 
many of the species preferred by the smallholders, which were also not available in smallholder 
nurseries. These preferred − but generally unavailable − species include a variety of premium 
timber species such as dipterocarps, E. deglupta and V. parviflora. 
Among the 37 individual nursery operators who were interviewed, 22 stated that they were not 
able to raise some of the species that they prefer. Most of the preferred species were indigenous, 
an indication that many nursery operators were interested in raising native species. However, the 
seedling propagation of native species was constrained particularly by the limited availability of 
germplasm. There was scarcity of mother trees especially for premium indigenous species because 
these have been the trees primarily cut by illegal loggers. There was also limited information 
available on the phenology of most indigenous trees.  
 
 
 158
Improving the Triple Bottom line Returns from Small-scale Forestry 
 
SEEDLING SPECIES DIVERSITY IN GOVERNMENT AND PRIVATE NURSERIES 
 
Nurseries were initially established primarily for the production of timber trees, therefore, the 
bulk of seedlings produced were of timber species, with only a few fruit trees. Although a number 
of nurseries have raised fruit tree seedlings, the quantity was always lower than for timber species. 
The seedling production in the individual nursery group was more diverse compared to the 
communal nursery group. Although the seedling production in each of the individual nurseries was 
limited to between one to four species, there was a high variation of species raised amongst the 
individual nurseries. Individual nurseries produced 43 species while communal nurseries raised a 
total of only 29 species. As in the individual nursery group, the seedlings produced in each 
communal nursery group generally ranged between just one and four species, however, there was 
little variation of species raised within the communal nursery group. Species selection in a 
communal nursery was largely determined by the project and most upland development projects 
advocated the use of a few common, well-researched species. Interestingly, however, two 
communal nurseries that ventured into seedling marketing after the withdrawal of supporting 
agencies, had raised more than 10 tree species. This observation suggests that communal nurseries 
could readily diversify seedling production if given the choice of species selection.  
Almost all of the smallholders (89.2% for individuals and 95.5% for the communal group) were 
interested in raising indigenous timber species, however, 64.9% of individual and 40.9% of 
communal nursery operators preferred to raise exotics rather than native species. Tree farmers aim 
for an early return on their forestry investments and this is the main reason why exotics are highly 
preferred over natives. Smallholders were interested in raising indigenous species because of their 
high timber quality. The preference of the smallholders in species selection was not limited to a 
single attribute of the species but on the combination of at least two features, namely fast growth 
and premium timber quality. This suggests that smallholders do not always prefer to raise exotics 
over indigenous species.  
A total of 31 species was raised in all government nurseries. Seedling production in the PNOC and 
LSU nurseries was composed mostly of indigenous rather than exotic species. These nurseries have 
considerable access to germplasm of native species because both agencies manage a forest reserve. 
On the other hand, exotic species comprise the greatest proportion of seedlings in DENR and DA-
LGU nurseries. An estimated 70% of seedlings produced in DENR nurseries and about 90% of the 
seedling production in DA-LGU nurseries were exotics. Due to the meagre funds allotted for the 
production of forest tree seedlings in the DA-LGU, the selection of what to raise was limited to 
those species with readily available germplasm. Widely planted exotic species − particularly S. 
macrophylla and G. arborea − composed most of the seedling production in DA-LGU nurseries. With 
the seedling production at the DENR regional office, the contractors1 mostly used their own 
discretion on what species to raise as long as the species was one of those usually used in tree 
farming and reforestation activities. To minimize the cost of seedling production, contractors 
usually resorted to raising the species with readily available germplasm. This strategy, however, 
prompted the production of common exotics that were also the ones usually raised in smallholder 
nurseries. 
 
TYPES OF GERMPLASM USED BY PRIVATE AND GOVERNMENT NURSERY GROUPS  
 
The nursery operators used two types of germplasm in raising the planting stock of forest trees – 
seeds and wildlings. The majority of operators of individual and communal nurseries (78.4% and 
86.4% respectively) preferred seeds for the reasons stated in Table 5. Seeds were highly favoured 
primarily because this results in the most successful nursery seedling production. Seeds can also be 
stored and production can be tailored to fit the monsoon period which is ideal for out-planting. 
Further, seeds can be kept and utilized when the labour for seedling production is readily available. 
However, the lack of access to seeds resulted in the widespread use of wildlings. It was observed 
that many nursery operators used seeds for common species including G. arborea, S. macrophylla, 
P. indicus and A. mangium. On the other hand, wildlings were used for dipterocarps, V. parviflora 
and most of the native species. Mother trees of indigenous species were scarce, often unknown to 
nurserymen and situated in the forest. Therefore, access to this source by nursery operators was 
minimal and close monitoring for the phenology of mother trees to determine the exact time to 
                                                 
1 Seedling production in DENR nurseries are mostly contracted by identified seedling producers. Unlike a 
regular staff, contractors are paid on a piece of seedling rate, thus minimizing the cost of the seedling 
production activity.  
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collect seeds was often not done. This information clearly suggests that the access to mother trees 
strongly influences the selection of germplasm. Seeds are used whenever operators have ready 
access to mother trees.  
The use of wildlings was more apparent in communal nurseries despite the high preference that 
smallholders place on seeds. This could be traced back to the lower flexibility of seedling 
production in communal nurseries because these nurseries were generally project-initiated and the 
seedling production was mostly based on the schedule reflected in the project plan. A specific 
volume of seedlings had to be available at a set time and this is the reason why wildlings were 
commonly used, the wildlings require a shorter management period in the nursery. Storing 
germplasm was not a common practice in communal nurseries because major seedling production in 
this nursery group was a once-off activity. After the major seedling production, communal nurseries 
normally produce small volume of seedlings to replace the mortality of out-planted seedlings. With 
the presence of project funds, there was always an allowance in the budget for germplasm 
collection for the succeeding minor seedling production. In situations where the fund was 
exhausted, wildlings were preferred because of the short production period and associated lower 
production cost. While the use of wildlings offers these advantages, operators realized that using 
this type of germplasm usually resulted in a high mortality and deformed root systems of potted 
seedlings. 
 
Table 5. Advantages and disadvantages of seeds and wildlings 
 
Germplasm type Advantages Disadvantages 
Seed Easy to transport Longer production period 
 Utilization schedule is more flexible Prone to pests and diseases when 
stored 
 Low mortality, high success rate of 
producing seedlings  
Requires skills to germinate 
Wildling Short production period Cumbersome to transport in bulk 
 More available Cannot be stored; should be utilized 
immediately after collection 
  High mortality 
 
Seed was the type of germplasm preferred by 80% of the government nursery managers. Most of 
the species raised in LSU, PNOC and DA-LGU nurseries were propagated using seeds. Unlike 
smallholder nursery operators, staff members of government nurseries have a sound knowledge of 
germplasm sources and the phenology of mother trees. For the LSU and PNOC managed forest 
reserves, information on the location of the mother trees of indigenous species was available so 
they knew the optimal time to collect the seeds before these were shed from the trees. DA-LGU 
was mostly producing seedlings of G. arborea, S. macrophylla, P. indicus and some other trees 
species that were commonly growing in the municipality, for example located along the roads and 
in school grounds and parks. Therefore, DA-LGU staff could readily collect the germplasm when 
fruit were mature enough to pick or when these fruit had fallen from the mother trees.  
Unlike the practice of DA, PNOC and LSU, seedlings from DENR nurseries were mostly raised from 
wildlings. Seedling production in this agency was usually contracted by independent parties and 
contractors often used wildlings to ensure the production of sufficient volume of seedlings with 
acceptable height at the end of the contract period. 
 
SOURCES OF GERMPLASM IN PRIVATE AND GOVERNMENT NURSERY GROUPS  
 
For most smallholder tree seedling production, germplasm was collected from unselected sources 
including from planted or naturally growing trees on the farm, trees along the road, those on school 
grounds, from private or government tree plantations and sometimes from the natural forest. These 
trees were not planted for seed production purposes and are not necessarily appropriate sources of 
germplasm with high physical and genetic quality. Although germplasm in communal seedling 
production was primarily provided by supporting agencies, it was also generally obtained from 
unselected sources. In rare cases, operators were able to obtain certified seeds from supporting 
agencies basically as part of research projects. Some operators also obtained germplasm from 
friends, neighbours, relatives, other nurseries and local seed dealers.  
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About 56.8% of the individual nursery operators did not have any knowledge of sources of high 
quality germplasm and only 10% knew of the existence of seed production areas (SPAs) in Leyte 
Province. During the time of the survey, there was no seed orchard in the province of Leyte. About 
14 SPAs were developed by DENR in various municipalities of Region 8 but direct access for 
smallholders to germplasm from these SPAs appears to be low. Only a few smallholders knew about 
the existence of these SPAs and few of them had collected germplasm from these areas. Knowing 
that the SPAs are managed by DENR, smallholders were reluctant to collect seeds and wildlings 
from the SPAs because of the fear that they might be apprehended. Some communal nurseries may 
have utilized germplasm from government-established SPAs, but several respondents from the 
communal nursery group did not have the information on where supporting agencies sourced the 
germplasm supplied to communal nurseries. The majority of the communal nursery managers 
(86.4%) had no knowledge of high quality germplasm sources. As in the case of individual operators, 
only a few of them stated that they knew about the existence of SPAs in the province 
Even though DENR, PNOC and LSU have resources for seedling production and a high volume of 
seedlings were normally produced, their germplasm was mostly collected from seed stands2 and 
seed production areas3 (SPA), particularly for exotics where a number of DENR plantations existed. 
Germplasm collection from SPAs and seed stands was not carried out with the intention of obtaining 
high genetic quality planting materials but mainly because of germplasm abundance. Seed stands 
and SPAs offer a bulk volume of germplasm, which is appropriate for supplying the needs of 
government nurseries producing large quantities of seedlings. The germplasm of indigenous species 
was mostly taken from naturally growing trees in the forest. Unlike DENR, PNOC and LSU, DA-LGU 
have no permanent monetary allocation for the production of forest tree seedlings. Few seedlings 
were produced by this agency and germplasm was commonly collected from trees growing near the 
nurseries.  
 
GERMPLASM COLLECTION PRACTICES  
 
The survey revealed that operators of smallholder nurseries generally (64.5% of individual 
nursery operators and 69.2% of the community groups) do not consider the phenotypic traits of the 
mother tree (Table 6). Although the majority (67.5%) of the individual nursery operators and almost 
all (88.6%) of the community organizations were aware of the benefit of collecting germplasm from 
phenotypically superior trees, most of them were not concerned about this aspect. Operators 
sought for germplasm quantity rather than the quality and the practice of ‘collect whatever is 
available’ was common. It was asserted that the scarcity of mother trees and limited availability of 
germplasm compelled them to collect whatever was present during the collection period. This 
could be true, particularly for native species where the limited supply of germplasm is apparent. 
However, even where there was an abundant supply of germplasm as in the case of widely planted 
exotics, the physical traits of the mother tree were still not given much attention.  
 
Table 6. Smallholder’s attitudes towards considering the phenotypic characteristics of mother trees 
in collecting the germplasm 
 
Considered the phenotypes of mother trees  Number of operators 
   Individual (n = 37) Communal (n = 22) 
Yes 11 4 
No 20 9 
No idea (germplasm was purchased or given 
free) 
6 9 
Total 37 22 
 
Aside from the practice of collecting whatever was available, the collection process was often 
limited to a few trees and the distance between the mother trees was not considered. This practice 
could have resulted in the collection of seedlots with a narrow genetic base, which will have a 
                                                 
2 Seed stands are groups of trees in either natural forest or plantations that are managed for seed production 
but seldom benefit from the management intended to improve seed quality for the stand (Mulawarman et al. 
2003). 
3 Seed production areas are stands, either plantations or naturally growing, that are thinned and freed of 
phenotypically inferior trees for the purpose of seed production (Mulawarman et al. 2003). 
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detrimental effect on the future generation of germplasm that the smallholders might obtain from 
the seedlings that they plant. While operators were mostly aware of the effect of phenotypic traits 
of mother trees on the growth performance of seedlings, the majority of the individual nursery 
operators and all respondents of community organizations have no knowledge regarding the 
required distance between mother trees. 
Chi-square test shows that the germplasm collection practices was not related to the objectives 
of seedling production and nor the information regarding the importance of collecting germplasm 
from ‘plus trees’4. This suggests that regardless of whether the seedlings were for sale or for own 
use, and even if the operator had knowledge of the advantage of collecting germplasm from 
desirable mother trees, they did not consider the traits of germplasm sources during germplasm 
collection. This is a crucial aspect to consider in tree farming because the physical, physiological 
and genetic qualities of mother trees have a direct impact on the subsequent growth of planted 
seedlings. The negative consequences of utilizing low quality germplasm in tree farming endeavours 
have been widely reported (Carter 1987, Jaenicke 1999, Wightmann 1999).  
For the government nurseries, germplasm was collected from seed stands and seed production 
areas primarily to reduce cost and time, since a large volume of germplasm could be collected in 
just a single collection activity. All those interviewed who were in charge of government nurseries 
understood the importance of collecting germplasm from selected sources. Surprisingly, however, 
only one out of 15 government nurseries took into consideration the appearance of mother trees in 
the selection of germplasm. Apparently, the mode of germplasm collection adopted by the 
nurserymen did not promote the production of high quality germplasm. As with smallholder 
nurseries, the normal practice was to collect whatever seeds are available. This suggests that even 
though the managers were knowledgeable about the benefits of using high quality germplasm, they 
were simply not concerned about this important aspect of seedling production.  
 
SEEDLING QUALITY CONDITION IN SMALLHOLDER AND GOVERNMENT NURSERIES 
 
Among the 15 species randomly sampled in all nursery groups, only two species had desirable 
sturdiness quotient values (Table 7). This indicates that most of the seedlings raised were basically 
lanky or etiolated. With regard to root-shoot ratio, none of the seedlings sampled in the nurseries 
attained the desired value. All of the seedlings had root-shoot ratios of less than one, which means 
that shoot biomass was too high compared to root biomass. These findings indicate that the 
seedlings raised both in small-scale and government nurseries were of sub-optimal quality and 
unlikely to withstand the adverse conditions in most planting sites. 
 
Table 7. Mean sturdiness quotient and root-shoot ratio of sample seedlings 
 
Species Individual nursery Communal nursery 
 Sturdiness 
quotient 
Root-shoot 
ratio 
Sturdiness 
quotient 
Root-
shoot 
ratio 
Acacia mangium 13.5 0.19 13.3 0.16 
Wrightia pubescens   9.4 0.35   
Pterocarpus indicus  8.9 0.38 12.2 0.26 
Swietenia macrophylla  8.2 0.22   
Gmelina arborea  7.1 0.35   
Vitex parviflora 10.0 0.33 8.6 0.29 
Makawalo5   8.7 0.36   
Podocarpus rhumpii 11.4 0.26   
Cananga odorata 12.3 0.35   
Shorea negronensis   11.8 0.38 
Dracontomelon dao   6.5 0.37 
Parashorea malaanonan   5.5 0.47 
Hopea foxworthyi   9.2 0.34 
Diospyros philosanthera   5.3 0.29 
Hopea malibato   8.9 0.24 
                                                 
4  A plus tree is a phenotypically superior tree. 
5  A local name of the species; scientific name is unavailable. 
 162
Improving the Triple Bottom line Returns from Small-scale Forestry 
 
Root deformation in the form of J-rooting, twisting and curling was commonly observed in 
sample seedlings. This is alarming considering that deformed roots will not only impair the uptake 
of water and nutrients from the soil but also make the plant vulnerable to windthrow as it grows 
older (Carter 1987). The J-rooting probably resulted from lack of care in the nursery to prevent 
taproots from being bent during potting. The risk of developing J-roots increases when wildlings are 
used especially if taproot pruning is not practiced prior to potting. The lack of taproot pruning (in a 
situation where most of the nurseries are using wildlings) can be attributed to the fact that many 
operators believe that root pruning would risk the survival of potted seedlings. Rather than cutting 
the long taproot, the usual practice is to bend, twist and in some cases wind the taproot so its 
entire length can be accommodated in the container.  
Given the sound technical skills of the managers of government nurseries, it was expected that 
seedlings produced by this nursery group would be of higher quality than those coming from 
smallholder nurseries. However, the measurement of sturdiness quotient and root-shoot ratio of 
sampled seedlings revealed that these were of low physical quality. All seedlings subjected to 
destructive sampling had sturdiness quotients of greater than the ideal value which is 6.0, and 
every one had a root-shoot ratio of less than 1.0. This clearly indicates that the seedlings were 
lanky or etiolated. Examination of the root system revealed that root pruning prior to potting was 
not practiced in many government nurseries. About 69% of the sample seedlings were found to have 
deformed taproots, in the form of either J-rooting or root coiling. 
 
SUSTAINABILITY OF THE PRIVATE AND GOVERNMENT NURSERY OPERATION  
 
Almost half of the individual nurseries had ceased producing planting stock at the time of the 
survey and about one-third of the communal nurseries were likewise inactive (Table 8). The low 
sales volume of seedlings and unavailability of germplasm had resulted in most of the individual 
nursery operators ceasing operation. Exhaustion of funds, declining interest of organization 
members and disintegration of people’s organizations after the withdrawal of support from assisting 
agencies all led to communal nurseries ceasing their operation. It was noted that most of the 
community groups had a decreasing membership, which indicates the instability of their operation 
status. Few of the people’s organizations were able to sustain project operation in the absence of 
supporting agencies. Only those community groups that managed to shift to commercialized 
seedling production could continue operating after the withdrawal of support by assisting 
institutions.  
There was a lack of advertising the existence of the nurseries and types of species raised. The 
DENR had not conducted any inventory of nursery operators, thus the existence of most nurseries 
and the type of species that these could offer was unknown to many buyers. Smallholder nursery 
operators were not able to establish a network to facilitate the marketing of planting stock. Some 
communal nurseries received marketing assistance from supporting agencies through the agencies 
purchasing seedlings produced by the nursery. The result of this, however, was that the nursery 
operators were not able to link with the buyers and their market for seedlings collapsed after the 
withdrawal of supporting agencies.  
 
Table 8. Operational status of the nurseries included in the survey 
 
Proportion of nurseries (%) Nursery type 
Operating Not operating 
Individual (n = 37) 56.8 43.2 
Communal (n = 22) 68.2 31.8 
 
All government nurseries included in the study were operating during the time of the survey. A 
number of factors, however, constrained the effectiveness of government nursery operation. The 
shortage of funds was found to be the most important and the root of most of the other 
constraints. Although government nurseries generally have annual funds to carry out seedling 
production, nursery managers stated that the amount of money was insufficient so they could not 
exercise the ideal nursery practices for producing high quality planting stock in terms of physical 
characteristics and genetic quality. The amount of funds would be too low for satisfying the target 
quantity of seedlings to raise if superior germplasm were used. Certified germplasm is expensive 
and there is no source in the province of Leyte, hence germplasm is commonly collected from 
inferior and non-preferred sources. The lack of funds also hampered the production of seedlings of 
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many species, particularly those with germplasm that are in short supply, including various native 
species. Because of limited funds, labour supply has also become a problem in government 
nurseries. Recently, however, DENR staff members have been conducting voluntary nursery seedling 
production work one day each week to off-set the problem of availability of labour.  
The constraint of lack of access to high quality germplasm was not stressed by the managers of 
government nurseries although it was evident that most of the germplasm used in seedling 
production was taken from inferior sources. This is because the seedling production in government 
nurseries including those carried out by seedling production contractors was quantity-orientated 
rather than focusing on the production of high quality seedlings. Most of the managers apparently 
did not view the limited access to high quality germplasm as a major impediment in nursery 
operation considering that nurseries were not obliged to produce seedlings of high genetic quality. 
 
CONCLUDING COMMENTS 
 
The operational effectiveness of the nursery sector of Leyte Province is low. The nursery industry 
is not well-organized and the operation of each nursery group is not coordinated in order for the 
strength of one nursery category to complement the shortcomings of the others. Support measures 
provided to smallholder nurseries are largely focused on community organizations. However, 
communal nurseries mostly fail to sustain their operation particularly after the withdrawal of the 
support from assisting agencies. The highly dispersed and more numerous private individual 
nurseries have received little support from assisting agencies despite their high potential for 
supplying the planting stock requirement of smallholders especially in remote communities. 
Seedlings raised in private nurseries are of low quality indicating that skills development training, 
which is a common form of assistance provided to smallholders, failed to improve the technical 
capabilities of smallholders in seedling production.  
While the market potential of seedlings is a crucial factor that determines the sustainability of 
the operation of private nurseries, this is not given emphasis by the supporting agencies. Support 
that may facilitate the marketing of seedlings in smallholder nursery such as linking the nurseries to 
potential seedling buyers is not offered by supporting agencies. The seedling production of 
government nurseries even precludes the sustainability of the smallholder nurseries. The selection 
of species based on the availability of germplasm results in the production of seedlings in 
government nurseries which duplicate those that dominate smallholder seedling production.  
The limited access of smallholder nurseries to high quality germplasm due to the lack of 
information of certified sources and the high price of genetically favourable materials results in the 
production of low genetic quality seedlings. Government nurseries have a more defined link to 
sources of high quality germplasm but the limited funds coupled with the quantity-orientated 
production rather than giving emphasis on seedling genetic quality lead to government nurseries 
using germplasm from unselected sources.  
Recognizing the declining funds for seedling production in government nurseries and the current 
thrust of promoting a decentralized forestry system, the operation of the private smallholder 
nursery group is imperative. However, in order to maintain a decentralized seedling production 
scheme, the operation among the private and the government nursery groups must be coordinated. 
It appears that there is a need for the operation objectives of the government nursery sector to be 
refocused and broadened. As well as serving as a support agency primarily providing germplasm and 
planting stock free of charge to smallholders, government nursery enterprises can play an 
important role as an information and resource centre extending technologies and also serving as 
model nurseries showcasing sound but low-cost nursery management practices. It may be necessary 
for the government nursery group to revise their operation plans from producing a high volume of 
planting materials to seedling production in smaller quantities, concentrating on those species 
which smallholders have difficulty in propagating because of reasons such as the low access to 
germplasm or lack of knowledge about propagation techniques.  
Linking the smallholders with various germplasm sources potentially improves the supply of high 
quality germplasm and increases the species base at the smallholder nursery level. Recognizing that 
government nurseries have the information, or can readily acquire information, regarding the 
location of seed stands, seed production areas and sources of genetically superior germplasm, this 
nursery category can be highly instrumental in conveying the information on germplasm sources to 
smallholder nursery operators. Together with the information on germplasm sources, the 
dissemination of the information regarding the importance of using high genetic quality planting 
materials and protocols on appropriate germplasm collection procedures that ensure the selection 
and use of genetically desirable materials is essential.  
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There is great potential for the government nursery sector to serve as a vehicle for facilitating 
the marketing of seedlings from smallholder nurseries by linking the smallholder nurseries to 
potential buyers. Given that government nurseries have greater opportunity of connecting to 
potential seedling buyers, the government nursery can facilitate the marketing of seedlings by 
advertising the smallholder nurseries. It may be useful for government nurseries to develop a 
database indicating the location of nurseries, addresses, contact telephone numbers, the species of 
seedlings that are produced and the respective prices, so that this information can be made 
available to potential customers. It is perceived that not only seedling sales in smallholder 
nurseries will potentially increase in this scheme, but tree farmers will be guided as to where to 
obtain planting materials, thereby solving the problem of limited availability of planting materials 
caused by the lack of information on sources.  
Solving the problem of limited availability of planting stock is not simple. Off-loading the bulk of 
seedling production to smallholders requires strong support by assisting agencies and coordination 
with the seedling production of the government nursery group. It is only through a coordinated 
operation that the shortcomings of each nursery group can be addressed, thus improving the 
operational effectiveness of the entire nursery sector of the Leyte Province.  
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